Depletion of neurosecretory granules and membrane retrieval in the sinus gland of the crab.
Ultrastructural aspects of hormone release from the sinus gland of the crab Carcinus maenas, have been studied by incubation of glands in vitro (i) in high potassium-containing media to induce hormone release; (ii) in a high potassium-containing calcium-free medium in which depolarisation but no hormone release would be expected; and (iii) in control saline. Uptake of horseradish peroxidase into subcellular organelles was also studied. Many neurosecretory granules could be found in the nerve terminals but, in contrast to mammalian neurosecretory systems, structures resembling microvesicles were extremely scarce. High potassium stimulation in the presence of calcium caused an 18% loss of granules from the nerve terminals associated with images of single and multiple exocytosis. It further caused an increase in vacuoles which could have accounted fro 33% of the membrane of the granules exocytosed. After incubation in high potassium-containing, calcium-free media there was no evidence either of exocytosis of granules or of an increase in the vacuole population. The population of sparse microvesicle-like structures was not significantly altered by incubation in either high potassium medium. Horseradish peroxidase reaction product could be found only in vacuoles of tissues stimulated by high potassium concentrations in the presence of calcium. It is concluded that this depolarising stimulus produces, in the presence of calcium, the release by exocytosis of about one sixth of all the granules in the sinus gland, and that vacuoles are the organelle responsible for the recapture of membrane after the exocytosis.